THERE are three diseases of the prostate for which prostatectomy by the Harris technique, with its modifications, is indicated. They are adenomatous disease, fibromyoma, and chronic prostatitis with calculus formation. The first condition is common, the second rare, and the third by no means infrequent. In this last disease the whole prostate is removed, in the two former the pathological mass is enucleated from within the gland.
practise it for adenomatous disease are as follows:-My assistant passes a catheter and washes out the bladder with 1: 8,000 oxvcvanide of mercury, and then distends it with about 10 oz. of the lotion. He then withdraws the catheter and applies a penile clamp. The next step is to divide the vasa deferentia just below the external abdominal ring. This is done by separating the duct from the rest of the cord with the finger and thumb, and holding it immediately beneath the skin. An incision through the skin exposes the vas. which is pulled out of the scrotum with a pair of toothed forceps. It is then divided. Bv this procedure the surgeon ensures that his patient will not develop epididvmitis during the post-operative convalescence.
Infection of the vesiculee seminales is a frequent occurrence prior to operation, and is due either to bacteriuria or urethral instrumentation. The next step therefore is to sterilize these organs by irrigation, which can be accomplished by injecting an antiseptic into the proximal end of the cut vas, about 10 c.c. of 1: 60 carbolic acid being used for this purpose.
The next step is to place the patient in the Trendelenburg position and open the bladder by a vertical sub-umbilical incision. The contents of the bladder are previously evacuated by my special trocar and canula, to which is attached a long rubber tube which siphons out the fluid. Expensive suction machines are not needed. Enucleation of the adenomatous mass follows and is carried out by the intraurethral method recommended by Harris, but without the finger in the rectum. It should be performed rapidly and the tumours removed as a whole-not in piecesin order to minimize haemorrhage. As much of the prostatic urethra should be preserved as is possible. The larger the intra-vesical projection, the more prostatic urethra can be left behind. The reason for this I described in my address at Melbourne in 1935. After the main tumour mass has been removed it is important to palpate the shell of prostatic tissue which forms the so-called prostatic bed, in order to feel for isolated adenomata. These if not enucleated will grow and eventually cause a recurrence of the pre-operation symptoms.
The illuminated bladder retractors are now placed in the bladder and the entrance to the prostatic cavity is visualized. On no account should tags of mucous membrane be cut away. I entirely disagree that their retention increases sepsis. They are The next step is to insert the anterior illuminated retractor with the speculum attachment. The walls of the cavity are thus separated and bleeding is temporarily controlled. A good view should be obtained of the floor of the cavity and possibly of the torn end of the prostatic urethra. The trigonal flap is now sutured to the prostatic bed and drawn as near to the urethral mucous membrane as it is possible.
In a few cases the bladder and the urethral mucous membrane can be brought into apposition. Only one suture is used and it is inserted so that there is no subsequent retraction of the trigonal flap (figs. 1, 2, 3, and 4). The post-prostatic pouch is entirely obliterated by this manceuvre. Harris used three sutures for this part of the technique, a postero-median and two postero-lateral which he called hiemostatic. The latter I have discarded because they may occlude the ureteric orifices, as was proved by post-mortem examinations on two of my cases. A 22-French-size rubber Malacot catheter with two eyes is now inserted into the urethra by means of a metal introducer and brought out into the bladder. A silkworm-gut suture is passed through this catheter, immediately distal to the second eye, and a pair of artery forceps is attached to each end. The mushroom top is cut off with scissors, thus allowing for better drainage. This is followed by the insertion of my figure-of-eight stitch into the lateral walls of the prostatic cavity ( fig. 5 ). This stitch has a threefold function. Firstly it acts as a haemostatic, secondly it infolds the mucous membrane of the lateral walls, so that the raw surfaces are in contact, and thirdly it reduces the space between the reconstructed internal meatus and the triangular ligament. The importance of this stitch, and of the one binding the trigonal flap to the prostatic bed, cannot be over-estimated, as will be shown when the post-prostatectomy complications of other techniques are considered. All clots are next removed from the bladder and the new internal meatus is visualized. It has two striking features-firstly it is on a level with the base of the bladder, thus entirely obliterating the post-prostatic pouch, and secondly it closely resembles the appearance of the internal meatus in a normal bladder neck ( fig. 6 ).
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The illuminated bladder retractors are now dispensed with, and the surgeon proceeds to pass the silkworm-gut suture, holding the catheter in position, through the bladder and abdominal walls and out through the skin. Care must be taken not to puncture the deep epigastric vessels with the needle, by keeping close to the cut edges of the skin. The next step is to close the anterior wall of the bladder, but primary closure must only be practised if the urine before operation is sterile and the surgeon is sure that he has controlled the bleeding of the lateral walls of the prostatic cavity ( fig. 7 ). Therefore the contra-indications of primary closure are infective pyelonephritis, severe cystitis, and inadequate haemostasis. In these cases a small angular White's tube suffices to assist in bladder drainage.
It is wise, with primary closure, to drain the pre-vesical space by means of a corrugated rubber wick. A slight leakage of urine is always a possibility, but will cause no trouble if there is a vent for its escape. Lastly the ends of the silkwormgut suture which maintains the catheter in its correct position are immobilized by metal buttons of the Emesay pattern. Before the patient is returned to bed the bladder should be irrigated through the catheter. The after-treatment recommended by Harris is strictly adhered to, except that so long as the catheter is retained in the urethra the patient is nursed on an inclined plane, the head of the bed being raised about 2 ft. from the ground. This should be done immediately the patient is returned to the ward. Not only does this position assist drainage from the bladder, but it adds enormously to the comfort of the patient. It is possible too that the danger of pulmonary embolism may be avoided by adopting this procedure.
The catheter is attached to a special glass urinal which has been made for me by the Genito-Urinary Manufacturing Company. It is instructive to note how little discomfort is caused by the presence of a soft rubber catheter in the urethra, maintained in position by the technique which I have just described. This is an important step forward in adding to the comfort of the patient during post-operative convalescence. The degree of urethritis is negligible and the catheter, so long as the 6, and 7 are reproduiced by permission of the Briti8h Medical Journal. silkworm-gut suture is intact, never alters its position however much it may be dragged on.
There are three techniques practised for suprapubic prostatectomy-the Freyer or blind, operation, the Thomson-Walker, or open, operation, and the Harris with its modifications, the plastic operation. In making a comparison of the results of these three techniques we must consider firstly the mortality rate immediate and remote, secondly, the post-operative convalescence, and thirdly, the functional results.
The mortality rate.-The only figures published in this country which give an accurate estimate of the death-rate from prostatectomy are those recorded by Freyer and Thomson-Walker. Freyer records a mortality rate of 5-3% in a personal series of 1,625 cases, while Thomson-Walker states that at St. Peter's Hospital over a period of twenty-nine years there were 2,691 cases with 268 deaths, a mortality rate of 9.9%g
The number of cases quoted by all other observers is so small as to be valueless. Rigid case selection in a series of two to three hundred cases will enable any urologist who is skilled in his craft to produce a mortality rate of less than 5%. Freyer once stated that in one series of 90 cases he did not have a single death, but in the next ten cases there were five. Thomson-Walker in 1920 had a mortality rate of 114%/1, in 1921 1.7%, in 1923 2-1%, and in 1927 9-7%. This experienced urologist states that the fallacy of considering a short period of time and a smaH number of cases is therefore obvious.
My own figures with the Harris technique are equally variable. In one year, namely 1934, with a comparatively small number of cases, I was on equal terms with those quoted by Harris himself. The following year I had a high mortality rate, due in large measure to inefficient after-treatment. Until I have reached the 500 mark I am not prepared to choose this ground for fighting the battle on behalf of the Harris technique. Rather do I intend to challenge the opponents of the method to prove their case on the questions of post-operative convalescence and the functional results.
As I have stated elsewhere (Brit. M. J., 1936, i, 195) the Harris technique patients now convalesce in comparative comfort unencumbered by large drainage tubes. The latter are the handmaids of sepsis, and by their pressure on surrounding tissues produce infection and sometimes secondary hamorrhage from the fistulous track.
Those who have been in practice twenty-five years know to their cost how disturbing are the complications of secondary heemorrhage from the abdominal wall and prolapse of bladder mucous membrane through the suprapubic fistula. If it is necessary to drain the bladder suprapubically with the Harris technique, the smallestmade White's angular tube suffices and its removal need not be delayed after the first week.
The remote mortality rate-that is, six months from the date of operation-is dependent upon the degree of exhaustion produced by the post-operative convalescence and urethral instrumentation. Not one of my patients since 1933 has required the passage of a catheter after the suprapubic wound has healed, except those who have submitted to examination for experimental purposes. As for the nursing of the Harris cases, every Sister who has had experience of the older techniques is loud in her praise of its advantages to patient and nurse alike. Here let me quote a statement made to me by the male nurse at Whipps Cross Hospital, a very experienced and intelligent man who has worked in the genito-urinary ward for eighteen years and has seen the results of three techniques. Old mnethod.-" A good deal of hEemorrhage with clots, &c., necessitating cleaning-up and disturbing the patient, apart from ordinary nursing. The treatment-disturbance for the first three or four days after operation, sometimes longer, is bad for the patient's morale and tends towards depression and unwillingness to put up a good fight for recovery. The use of the Irving's box is not appreciated by the patient, who is only too glad to have it discarded as early as possible, even at the expense of a wet bed."
Of course the suction method of drainage overcomes to a certain extent this disability.
New method.-" Very little heemorrhage and only in odd cases a few small clots-urine normal in colour and appearance after about three days, which cheers up the patient and as he notices this improvement so do his spirits rise. In straightforward cases the patients pass urine after the urethral tube is discarded on the tenth day and are then able to get out of bed, which reduces the time spent in bed by more than half of the old method."
This reduction in the time of post-operative convalescence, and I reckon that it is at least a fortnight, is one of the greatest advances in treatment, and has an important bearing on the remote mortality rate. The latter seems to be ignored by most urologists.
Semple and I have shown, by a series of cysto-urethroscopic examinations, that healing in the prostatic bed is extremely slow, and long after-the suprapubic wound has healed and the patient has returned home, there may remain some raw surface uncovered by mucous membrane in the region where the prostate was removed. In the case of the Harris technique, at least six weeks elapse before healing is complete. What must it be in the older techniques in which no attempt is made to cover the walls of the prostatic cavity with mucous membrane ? In those cases in which, on account of the small size of the prostatic cavity, it is a simple matter to cover the whole of the raw surface with mucous membrane, the danger of secondary haemorrhage is reduced to a minimum.
One of the most noteworthy differences between the post-operative convalescence of the new and the old techniques is the decrease in this troublesome complication. Another important advantage is that once the rubber catheter has been removedbetween the tenth and the twelfth days-urethral instrumentation is no longer required, in fact the patient is permanently weaned of all catheters and bougies. Until the adoption of this plastic operation the urologist experienced in all techniques will confess there was always fear that difficulty might be encountered when catheterization or cystoscopy was needed.
During the past three years as many as 30 cases of post-prostatectomy obstruction were admitted to the wards of St. Peter's Hospital. Such a toll of failures is a serious indictment of the operation of prostatectomy. Not only is it disastrous to the morale of the patient to find that the very disability, namely difficulty in micturition, for which he has submitted to operation, has recurred, but also his confidence in his medical advisers is completely undermined.
I have met with two tragic cases of this kind in private practice during the past twelve months, in both of which the prostatectomy had been performed by urologists of experience. The explanation of the cause of the return of obstructive symptoms is quite simple. After the adenomatous mass has been enucleated there is a failure of the trigonal flap and the torn edges of the mucous membrane surrounding the entrance of the prostatic cavity to adhere to the raw surfaces beneath them. The result is that a permanent space is created between the new internal meatus and the triangular ligament.
It is a fluke whether the catheter will pass through the internal meatus into the bladder. More frequently the tip of it is guided behind the trigonal flap. Often the surgeon thinks the catheter is in the bladder, for a drachm or two of purulent urine escapes from its distal end. Owing to the formation of this deformity, difficulty and frequency of micturition persist. These symptoms may not manifest themselves for six months after the operation. Still more serious is the presence of chronic sepsis. There is no danger whatever of post-prostatic obstruction occurring with the Harris technique. The trigonal flap and the torn edges of mucous membrane are stitched firmly to the raw surfaces beneath. It is this reconstruction of damaged tissues which is the key to our success.
A. W. Badenoch in 1936 examined over 50 cases of mine operated on at St. Peter's Hospital during the years 1934 and 1935. In only one case was there more than one ounce of residual urine and that was in a patient suffering from atony of the bladder, on whom I had operated for a fibrous prostate. Catheterization was a simple matter in all these cases. Frequency of micturition was absent in all cases.
A further series of 50 cases from my private practice gave similar satisfactory functional results, but in none of these was the residual urine tested. At Whipps Cross Hospital there have been 30 cases, dating back to 1934, with excellent functional results. So small a number of cases would be of no value in our estimate of the functional results had we not Harris's testimony from a series of 341 cases, making with mine a total of nearly 500, that not a single patient suffered subsequently from symptoms of obstruction.
To summarize the results of the most modern technique for prostatectomy, reactionary heemorrhage has been conquered, and the dangers of complications due to sepsis reduced. Absence of a suprapubic fistula has shortened the period of postoperative convalescence for at least a fortnight. The patient is no longer put to the discomfort of wet dressings and wet beds.
Finally the economic advantages to the community of the reduction in the cost of the illness and the time of the patient's inactivity are too obvious to need emphasis. I had the privilege of seeing Harris on several occasions during his visit to this country in 1935. Three days of that time were spent with me in Glasgow, and I assisted him at an operation. I then, for the first time, appreciated the importance of the careful technique he had developed. He himself took infinite pains and the greatest care with every patient. Harris's technique might be divided into three parts, namely, pre-operative treatment, operation, and post-operative treatment.
(1) Pre-operative treatment.-The most strict aseptic precautions with the indwelling catheter; vas ligation before any instrumentation, and a Very thorough general examination of the patient, paying special attention to the cardiovascular and renal systems.
(2) Operation.-Spinal anmesthesia, or any form of anmesthesia which lowers the blood pressure, is contra-indicated. The ideal antesthetic is intratracheal gas-oxygen-ether. The technique as described and performed by Harris should be carried out in every detail. The only modification I have beeni compelled to make is in the method of closure of the bladder wound. Harris's closure by a double figure-of-eight stitch resulted, in my hands, in a pin-hole sinus through the opening left by the catheter suspension stitch in the centre of the wound. This sinus persisted, in many cases, for about twenty days. Since modifying the technique all the wounds have remained dry after removal of the catheter on the tenth day.
My present method of closing the bladder is by means of a soft catgut stitch uniting the mucous membrane and part of the muscle layer, followed by a second stitch of Lembert type taking a wide bite of the bladder wall, completely covering in the first stitch and ensuring a watertight closure. Both these stitches are stopped one fingerbreadth from the upper margin of the bladder wound. At this site an initerrupted catgut stitch of Lembert type is inserted. It takes a wide bite and ensures inversion of the bladder edges. The ends of this stitch are left about three inches long and are fixed to the glass rod supporting the silkworm-gut catheter sling. The object of this stitch is to permit the raising of the bladder and the easy insertion of a supra-pubic tube, should there be any delayed hEemorrhage with clot retention. I feel that this stitch is of value should clot retention occur, but I have never had to use it.
The size and bore of the indwelling urethral catheter is of the greatest importance when primary closure is desired.
(3) Post-operative treatment.-Before the patient leaves the theatre the bladder should be irrigated with a few ounces of antiseptic fluid to make certain that the catheter is clear and all clot expelled. All air must be expelled from the bladder and drainage tubing, the end of which must be kept under fluid. Regular or repeated bladder irrigations are contraindicated and only if drainage is not free should the catheter be washed through.
Complications.-Blood-clot re,tention: This is very rare. Harris reported one case of it in his last 273 cases. I, personally, have had none in the last 22 cases (out of 24) in which I performed primary closure.
Urethritis: This should not occur if Harris's pre-operative technique is conscientiously carried out. Should it occur, the catheter must at once be withdrawn, when the urine will leak through the suprapubic wound. It can be collected by means of a suprapubic box.
Peri-vesical sepsis: In my experience this is a rare complication and when it has oecurred it has been of slight extent and it has cleared up rapidly.
Contracture of the prostatic urethra or bladder neck: This has not occurred in my series of 53 cases. No instrumentation has been necessary following the operation. All the patients have reported at regular intervals and all have stated that micturition has the calibre and force which they associate with youth.
Mr. C. ALEX. WELLS: I have practised the Harris operation since 1929, and having tried both the vertical and transverse incisions, I am of opinion that the latter gives least trouble in healing, especially in stout patients or in those who develop any degree of intestinal distension after operation. I find Morson's anterior retractor, with speculum blades, of the greatest possible assistance. It enables one to pick up the floor of the cavity under vision. Previously I had found the grasping of the capsule, as described by Harris, far from easy. I think that the postero-lateral h*emostatic sutures are important and should not be omitted. They take up only the edge of the prostatic cavity and exert visible control upon the bleeding. The anterior transverse sutures have given rise to much controversy. I do not like the figure-of-eight stitch advocated by Mr. Morson, but prefer the transverse sutures as described by Harris. I transfix the mucous membrane aboutin. to either side of the prostatic cavity, but I do not think that my sutures go so deeply as to carry infection into the space outside the bladder; they go widely, but not deeply. This variation in technique possibly accounts for my using rather more of these stitches than Harris advocated.
When operating at a distance from my home I commonly leave a tube in the bladder. This tube is a 26 De Pezzer catheter with the expanded end cut off. The bladder is closed round it by interrupted sutures and the tube itself is closed with a spigot. Bladder drainage is by means of the urethral catheter, but bladder lavage is carried out by running-in lotion through the urethral catheter and allowing it to escape by the suprapubic tube. This eliminates the danger of clot retention, the risk of which is further reduced by the use of a citrate solution containing adrenaline. At the end of two, three, or four days the suprapubic tube is removed and healing of the wound is not delayed. I always drain the space of Retzius in addition. I cannot agree with Mr. Morson that an inclined position with the head of the bed raised lessens the risk of pulmonary embolism.
Mr. ARTHUR JACOBS: With regard to the complications which may follow the Harris technique, I am aware, from my own personal experience and that of others with whom I have discussed this subject, that there may be sequele of a grave nature after the procedure.
To anyone accustomed to performing the Thomson-Walker ' open " operation, the technique of Harris's method of dealing with the cavity left after the enucleation of the prostate presented no difficulty. It involved the insertion of three additional sutures, the trigonal and the anterior transverse ones. I have used Harris's method on some sixty cases.
In most instances I have reserved it for those in which I was doing a one-stage operation.
I have not made a practice of closing the bladder, having in the majority of my cases inserted a small suprapubic tube, which was usually removed on the second or third day. A number of these cases have caused me considerable anxiety by developing what I believe to have been a pelvic infection. Some time in the second--or even as late as the third-week after operation, following a seemingly smooth convalescence with primary healing of the wound (except of course at the site of drainage), the patient would begin to exhibit a swinging temperature. At about the same time the urine, which before was being voided either enbirely, or for the most part, by the urethra, would begin to leak copiously through the previous site of drainage. In most instances these manifestations would disappear after a few days. In some, however, a typical septiciemic condition had to be dealt with.
In one such case, in which the patient died on the twentieth day after operation, postmortem examination revealed " a small abscess behind the prostatic cavity into which it drained ", and numerous pymemic abscesses in the cortex and medulla of both kidneys. In another case, in which convalescence had been interrupted in this manner, the patient had to be readmitted to hospital three months after the prostatectomy. I evacuated several ounces of pus through an extraperitoneal incision in the left iliac fossa whence it had tracked from the pelvis.
Apart from infection, I have had two cases with severe secondary hmemorrhages. In one, bleeding occurred on the fifth and again on the fifteenth post-operative day. On the second occasion it was so severe that a blood transfusion was necessary. In the other the bleeding occurred on the twelfth day to be followed by another attack six days later.
Infection is, I consider, caused by the trigonal suture. To insert this suture the needle is made to enter behind the inter-ureteric bar and to emerge as far forward as possible in the prostatic cavity. What is the course that is traversed between these two points ? I suspect that in many instances the space of Denonvillier is entered and thus infection is produced.
That Harris's operation may result in a shortened and more comfortable convalescence and that there is a low post-operative morbidity rate, I readily acknowledge. It should not be claimed, however, that the adoption of this technique, even with the employment of rigid surgical asepsis and antisepsis in the pre-and post-operative periods, will eliminate the possibility of infection and hEemorrhage from suprapubic prostatectomy.
Mr. MORTON WHITBY said that he had performed only nine operations in accordance with the technique described by him in an article in the Lancet 1934 (i), entitled " Complete closure of the bladder," since he had not the advantage of hospital cases, but he was satisfied from these results that the operation was satisfactory, enabling the patient to micturate normally much earlier than after the open operation. He performed his first operation by this method five years ago. All his patients were alive and well except one who died recently from carcinomatosis. This case was operated upon four years ago, having a partial cystectomy carried out at the same time as a prostatectomy. He did not perform the plastic operation of Harris upon these cases, as he feared the possibility of sepsis from the septic prostatic pouch and subsequent post-operative stricture, and he was satisfied that epithelialization could occur without it. However, he did introduce two lateral sutures as suggested by Sir John Thomson-Walker in his original open operation. A postero-lateral suture was sometimes used to assist hemostasis in bad cases. Glycerin applied to the prostatic bed was found to be an excellent hydroscopic and assisted hEemostasis. He contended that careful pre-operative and post-operative treatment was the most important part of the procedure, in order to prevent the frightening complications of heemorrhage or sepsis. By means of a two-way catheter and thermo-flask irrigator now made for him by the Medical Supply Company, even the most resistant cases of cystitis, pre-operative or post-operative, would clear up in forty-eight hours, by virtue of a continuous bladder lavage of hot silver nitrate solution, at a rate of flow insufficient to fill the bladder but keeping the bladder base moist. The apparatus would maintain the temperature constant. By increasing the heat and rate of flow, and using a stronger solution even severe cases of hmemorrhage could be controlled. If these precautions were taken, he was convinced that the operation could be made free from complications, as evidenced by his own small experience.
Mr. E. W. RIcHES agreed with Mr. Morson about the comfort of the patient in the post-operative period, but thought that this was still greater if a transverse incision was used. The long vertical incision was admirable for purposes of demonstration, but the short transverse incision was adequate for the proper performance of the operation. When the bladder was closed completely it should be done with two layers of sutures and its security tested by washing through the catheter before the abdominal wall was closed. As the operation took longer than a simple enucleation of the prostate the choice of anmesthetic was important, and he had found that a low spinal followed by gas-and-oxygen and a complete abdominal field block was the most suitable combination for the majority of patients.
Mr. MORSON (in reply) said that apparently Mr. Walter Galbraith had followed out the late Harry Harris's technique in its entirety. He hoped that Mr. Galbraith would be converted to the importance of the modifications which he had introduced. He entirely agreed that spinal anmesthesia was contra-indicated.
Mr. Arthur Jacob appeared to have been singularly unlucky with some of his cases. Such complications as he had mentioned were often due to errors of technique; the clumsy use of the boomerang needle was one of them. Mr. Jacob had stressed the dangers of secondary hsemorrhage and sepsis. He (Mr. Morson) had dealt in full with these complications in his address at Melbourne in 1935. Unfortunately they were associated with any type of operation for prostatic obstruction, but they were less often met with in the Harris technique than in any other surgical procedure.
In answer to a question as to technique: Silk should never be used as a suture material in the urinary tract; it always promoted sepsis.
In reply to a further question as to the proportion of cases in which he (Mr. Morson) carried out the Harris technique: In all cases in which the major operation was indicated and the bladder was large enough to accommodate the special retractors and gave room for the careful manipulation of the boomerang needle. He had no criticism to offer to Mr. Riches' preference for the transverse incision. In his opinion it was of little importance which incision was adopted.
Mr. Wells was wise, when operating at a distance from his home, to leave in a suprapubic tube, for under such conditions he could not personally supervise the after-treatment.
[4pril 23, 1937] The Treatment of the Bladder in Spinal Injuries in War By Sir JOHN THOMSON-WALKER, F.R.C.S.
ANYONE who had to deal with large numbers of cases of spinal injury during 1914-18 will agree that the treatment of the bladder in these cases was one of the surgical failures of the War. The probable cause of the failure was that the methods in use in peace time were unsuitable in war, partly because of the surroundings and partly because of the varying ability and the lack of co-ordination of those through whose hands the cases had to pass.
It will be convenient to refer firstly to the changes in the bladder function that follow injuries to the spine, secondly to show whither failure in treatment led, and finally to describe and compare the different methods of treatment available.
VARIATIONS IN THE FUNCTION OF MICTURITION FOLLOWING INJURY TO THE SPINAL
CORD It has long been established that destruction of the supra-lumbar spinal cord at any point is followed immediately by complete retention of urine, and that at a variable time following the injury the lumbar centre recovers its tone and involuntary reflex micturition becomes established (Corner, 1901) . In the large number of cases that came under my care these two stages, namely (1) Stage of retention, and (2) stage of periodic reflex micturition, were clearly defined.
The duration of the stage of retention varied in different cases, the shortest I noted being twenty-four hours and the longest eighteen months. The average duration in thirty consecutive cases was fifty-five days. After some days or hours
